Inactivation of DNA-binding metabolites of benzo[a]pyrene and benzo[a]pyrene-7,8-dihydrodiol by glutathione and glutathione S-transferases.
The binding to DNA of reactive metabolites of trans-7,8-dihydro-7,8-dihydroxybenzo[a]pyrene (BP-7,8-diol) was studied following the incubation of tritiated benzo[a]pyrene (BP) and BP-7,8-diol with nuclei from livers of 3-methylcholanthrene-treated rats. Binding was inhibited to a small extent by glutathione (GSH) alone and to a much greater extent by GSH and cytosol or purified GSH-transferases B and E. In this respect GSH-transferases A and C were also active, but less so. Inhibition of binding of BP-7,8-diol metabolites to DNA mediated by GSH-transferases was associated with the formation of GSH conjugates. The extent of inhibition of binding was similar in incubations of nuclei alone, nuclei and rat liver microsomes, and calf thymus DNA and rat liver microsomes. This indicates that reactive metabolites of BP-7,8-diol, formed either by nuclei or microsomes, are readily accessible to soluble GSH-transferases. GSH and cytosol were also active in inhibiting DNA-binding of reactive metabolites from 9-hydroxybenzo[a]pyrene (9-OH-BP). Thus, in the rat hepatocyte GSH and GSH-transferases may be important in protecting DNA from electrophilic attack by reactive BP-7,8-diol and 9-OH-BP species.